CHAPTER 18 


1 


l] = 


E, 
Z, + Z,[Z; 
Z, 


= (6 


ZZ 


£;1 
£L, + £, 
Lz, = I' + I” 


(Odd) 


- (342 Z05(10.597 A 472.322”) 


(Odd) 


Z, =390 Z0”,Z,=82 9,Z¿=62 Z-90* 
Z,|Z, =38 2 290 [62 Z-90” = 24 0 Z -90* 


30 V 302 
= —_—_—_—___—_— =1.24A Z112.875* 
3 2 - 724 Q 
0 Z -9039(1.24 A Z 112.875”) Las 3 TA Z 67 125 
21 Z90* 


Z¡[Z, =32 ZO" [8 2 490” = 2.809 2 Z20.556* 


E, 60 V Z10* 


Z+Z IZ J6U + 2.630 1 + 0.986 Q 
= 10.597 A 172.322 


= 3.721 A Z2.878* 
30 +38 0 


= 3.12 A £-67.125” + 3.721 A 42.878” 


1.446 A — ¡3.427 A + 3.716 A + j0.187 A 
5.162 A — ¡3.24 A 
= 6.095 A Z -32.115> 


Z, =80 49,Z,=5%0 4-90" 
I=0.3A Z60”,E=10V ZO” 
LA _ (52 Z-9X0.3 A 60") 

L, + L; +58 0 = 3 0 
=0.SA Z-120* 

E _10VZOo" 
Z, +Z, 30 290” 
Il, =1 +1 
0.5 A Z—120% + 3.33 A Z-—90* 
—0.25 A — j0.433 A — 53.33 A 
—0.25 A — j3.763 A 
3.77 A L -93.8* 


= 333 A Z-—90? 


207 


4Vv 
AC: 0 
I 
ES Z, =R¿+jX, =802 +40 
E, 2, = 8.944 2 126.565" 
Ej 10 V ZO? 


Z, 8.944 0 226.565" 
1.118 A Z-—26.565" 


IT =0.5A + 1.118 A Z -—26.565* 
¡=0.5 A + 1.581 sin(wt — 26.565) 


5. 
E = 20 V Z0* 
Z; = 10k2 ZO” 
Z, = 5k2 — ¡5k0 


Z' = Z¡[[Z, = 10k0 Z0* [7.071 k0 Z-45*” = 4.472k8N Z-26.57* 


(CDR) p= _ZTI _ (4472k2 Z-26.575 mA 0%) _ 22.36 mA Z-26.57* 
DZ+Z "  A4KO0-2RO0+35k0  "CC3Z3687 
= 4.472 mA Z -63.44* 
E =20V 0” 
- + 
S ln 
. Z" = Zo IZ, 
2, v zo = 7.071 k0 Z-45*|5k0 Z90* 
- = 7.071 kQ 1452 
z 
(VDR) v' = Z"E Z (7.071 kQ Z 45%Q0 NA Z09 ml 141.42 V 452 


DAL CC GRMISKD+00kD 1531 Z18.435" 
= 8.945 V 26.565" 
1” = Mi _ 8.945 V 26.565" 
La 5k0Q Z90* 
I=T +1 = QmA — ¡4 mA) + (0.8 mA — /1.6 mA) = 2.8 mA — j5.6 mA 
= 6.261 mA Z -—63,43" 


= 1.789 mA Z-63.435” = 0,8 mA — j1.6 mA 
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Z, = 5k2 L0*,Z, =1k8M Z-90* 
Zz = 4k2 ZO” 
V=2V 0", p =20 


y, EU) (60 LORO) V 0%) __1767v 16342 
L¡ + Z, + Z; 3 kQ - yl kQ + 4 kQ 
L: Z ¡1 
ER 
£¡ + L) + £; 


(SkQ2 Z0%9Q mA 0) 


- 9.056 kQ Z-6.34* 
1.104 mA Z6.34* 


V”, = -I'Z3 = —(1.104 mA Z6.34%(4kQ 20%) = —4.416 V 6.34” 


V, = V', + V", = -17.67 V 16.34” — 4.416 V 16.34 = —-22.09 V 6.34" 
9. Z, =2k0 Z0%”,Z, =2k8 Z0* 
Y, = -1,Z, 
l, =H+1= (h + 1) 
and by KVL: V, = IZ, + E 
v, - E 
so that I = 
L; 
V, - E 
VÍ = (A+ DIZ) = (++ 1) | 212, 
1 
Subt. for Z,, Z> 
VQ + h) = E(h + 1) 
h + 1) 51 
Ms E = 200 v 253% = 19.62 V 253" 
Lo (+2) yA | ) 
11. E: 


10 V 0” -1102-122-4V,=0 
with V, = 1109 
Solving for I: 
1= 19VY 20” - 192.31 mA Zo” 
32 0 


V; =10V 0” — 1(10 2) = 10 V — (192.31 mA Z0%1(10 2 Z0*) = 8.08 V Z0* 


(Odd) 
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SA +0.1V, +2.5 V, = 
2.6V, = -SA 


v, = ¿Y = -1.923 V 


Xx 


V, = —-V, = —(-1.923 V) = 1.923 V ZO” 
v + V, = 8.08 V 0” + 1.923 V 40” =10V Z0” 


Ss 
13. a  From%27. Z,, =Z,IZ, 
Ln == Ly — 21.312 0 Z 32.196” 


= (0.1A ¿053(Q1.3120 32.196”) 
= 2.131 V 32.196" 


b.  From%27. Zy, = Zy= 6.813 2 Z 54.228" = 3.983 2 — ¡5.528 0 
Z, =29 Z0*”,Z, =8 0-90" 
Z, = 42 190,Z,=102 ZO" 


E =50V ZO” 
Z,E 


Y, > 
La + Z¡ l(Zz + Za) 


(4 Q Z90%95S0 V Z0” 


40 +20 ZO" [000-780 


= 47.248 V Z 24.7" 


V, =E-— V, =50V Z0” — 47.248 V 24.7” = 20.972 V Z -—70.285* 


Y, = H40L — (02 Z0%)(20.972 V_L-70.285%) _ 6377 v ¿31.625 
Ly + Z; 10 Q - j8 Q 
En, = Va + Va = 47.248 V 24.7% + 16.377 V L-31.625" 
= (42.925 V + ¡19.743 V) + (13.945 V —8.587 V) 
= 56.870 V + ¡11.156 V = 57.954 V 11.099" 
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15. a. 


Z, =62-— 328 = 6.325 Z-18.435* 
Z, =42 190” 
Zy, = Z, = 42 290” 


By inspection: 
=4V+10V ZO” 
DC AC 


b. E, E, 
AMOR RAR 
É Rosa _4V ,10v Zo" 
80 8s0+40 
E e AE 


8.944 Q 226.565" 
=0.5A + 1.113 A Z-26.565* 


(dc) (ac) 


N 
ll 


10kQ Z0* 


£; 
z Z 510 J5k0 


y 2 
Zn = 7.071 kQ Z -45* 


Zip = Z¡|Z, = (10k02 20%) [|(7.071 kQ Z -45) = 4.472 k02 / -26.565* 


Source conversion: 
E, = (1L0NR, 209) = (SmA ZO5M(10k0 0%) =30 V ZO” 


20 V 0 E 
La, + £; 
_ (1.071 KD Z-45*)20 V Z0* + 50 V 0%) 
2 (SKQ-j5k0)+ (10kQ) 
_ (1.971 kQ Z-45*(70 V 0) 
(15 kQ - 5 k0) 
494.97 V £ -45 


15.811 Z-18.435" 
= 31.31 V Z-26.565* 


_ Em _ 31.31 V Z-26.565* 
Zim + Z,  4.472kQ Z-26.565% + 5 kQ Z90* 


31.31 V Z-26.565% _ 31.31 V Z-26.565* 
4 kQ - 712 kQ + ¡5 kQ 4 kQ2 + 7/3 kQ 
31.31 V Z-26.565* 


- > = 6.26 mA 263.435 


(Odd) 


Z; = 40 k0Q Z0? 
Z, =0.2kM Z —90* 
Z, =5k0 0" 


Zr = Za l (Z, + Z,) = 5k0 Z0* || (40 k2 — j0.2k0) = 4.44 k0 Z-—0.031* 


Z,(100 D) 
Li + £, + £; 
(40 KQ Z0*1(100 1) 


45 k0Q Z -0.255* 
88.89 I 40.255" 


Il” = 


Ey, = —1Z; = —(88.89 1 0.255%5kN 40% = -444.45 x 10” 1 0.255" 
ZL. Lp: 
A Z, =5k0 Z0* Z, = —j1 k0 
EZyy = Z, +Z¿=5k2 — 51 k0 
= 5.099 kQ Z —11.310 
= —uV + vz 
= —uV — IZ; 
= —(200Q V 20% — QmA ZO%YS kQ Z0*) 
= -50 V 0" 
23. 
h=-I Z,¡=2k2Z0" 
Ss. Te 
and hl= 
with E,. = Ey, = E = 20 V 253" 
IL. = —(h + DI 
= —(h + 1)00mA 53%) 
= —S10 mA 53” 
—> (h + 1)1 
E 20 V 153" 
Zn = A= 2  =-39,2152 Z0* 
MT. =SIOmA Z33” 
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KVL: —61,(2 k2) — L(1 k0) + 8 V Z0* — 1,(3.3k0) = 0 


n= Y 20 0491 ma Zo” 


* > “163 K0 
E,, = En, = 1.3.3 k2) = 1.62 V 40" 


27. a. Z, = 20 2 + ¡20 2 = 28.284 N Z45" 
Z, = 68 2 Z0" 
la 
(28.284 Q 445%) [| (68 2 40%) 
= 21.312 1 32.196" 
1 2 IL, =1I=Iy=0.1A Z0* 
A 


Z' bypassed by short-circuit 


(Odd) 213 


=2 0 L0,Z,=42 190* 
Z¿ =8N Z-9*,Z,=102 Z0* 
E = 


Z' =Z,[Z, =22 Zo*l40n Zoo” 
= 1.789 2 126.565” = 1.6 2 + j0.8 2 
Z'+Z¿=1.62 + 0.8 2 + 10 2 = 11.6 2 + j0.8 Q = 11.628 Q /3.945* 
Zy = Za [| (Z' + Zy) = (82 Z-90%![|(11.628 2 23.945”) = 6.813 2 / -—54.228* 


= 3.983 Q — ¡5.528 Q 


E _ S0V Z0* 
= 2= 25 =6.250A L90* 
Z 380 Z-0 


Z,[|Z, = 42 Z90* [102 Zo” 
3.714 Q Z68.2* 


Z'E  _ (3.7142 Z68.2%)150 V 0”) 
Z>Z, 1.378 Q + 3.448 Q + 2 0 
185.7 V 68.20 


4.827 45.588" 


= 38.471 V 22.612” 


_ VY2_ 38.471 V 222.612" 
Z4 10 2 ZO” 
= 1, +1, = 6.250 A 490% + 3.847 A 422.612” 


+j6.25 A + 3.551 A + ¡1.479 A = 3.551 A + 7.729 A 
8.506 A 165.324" 


a” 
| 


= 3.847 A Z22.612* 


La 
| 
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29. a. 


E=20V Z0%,L =0.4A Z20* 
Z, =62+j82 =102 253.13" 

Z, =902 - ¡122 =15 2 Z-53.13* 

Zy = Z,[|[Z, = (10 2 453.13 ||(15 2 Z 53.13%) 
= 9.66 2 114.93" 


(1)) 1=0A 
== 


1”. =L=0.4A Z20* 


TI”, = E/Z, = 20 V 20/10 2 253.13" 


=2 A L-53.13* 
Iy = 1, +1", =2A Z-53.13 + 0.4 A Z20* 


= 2.15 A Z-42.87" 


= 120 V 430,Z,=30 0" 
=80 -j82,Z, =40 290" 


N 6 
|] 


Zy = Z; + Z, IZ, 
=42 190 + (32 ZO (8 2 — j8 2) 
= 4.37 2 255.67” = 2.465 N + j3.61 2 


Ly: 1 El _ 120 Vv 30" 
Zp 2, +Z,IZ; 
_ 120 V 430" 
30+(8 8-78 [4 02 Zo90* 
120 V Z30* 


6.65 Q 46.22" 
18.05 A Z-—16.22* 


221) (8 N - ¡8 218.05 A Z-16.22%) 
I = I = = Y - — 22. A Z e 4. S 
E AA 80-80 +340 pe a” 
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31. a. FromfFlS Zy=Z,,=92 40” 


DC: 
A Ro 
62 | 30 
y E_MV_ 
Er AN A 
AC: 
A, Po 
62 30 
1 


pm - *ii_ _ (62 Z0)4A 205 
NN" AAA 
N [o] 
= AVLO _2667A LO" 
902 Zo? 


ly = 1.333 A + 2.667 A Z0" 


b. DC: Ve TR 
E (1.333 A)(9 Q) 
12 V 
ONO 
. AC: Z' =99 Zo*l1 2 Z-90* 


= 0.994 Q Z 83.66" 
ly 


V¿ = IZ' = (2.667 A L0*)(0.994 Q L 83.66”) 
= 2.65 V L-83.66" 
Ve = 12 V + 2.65 V L-—83.66* 


33. 
Z, = 10k2 Z0%,Z, = 10k2 ZO" 
Z¿ = —j1 k2 
Zy = Zz + Z,[|Z, = 5k2 — j1 kQ 
= 5.1k2 Z-11.31* 
_ (2, [1Z,)20 v 
"(2 IZ) +2, 
_ (0.995 kl Z-84.29%)1(20 V) 
0.1 kQ - 30.99 kQ + 10 kQ 
V, = —1.961 V Z -—78.69* 
V2 _ -1.961 V Z-78.69* 3 
Iy=I,.= L£= 2% 2/00 = -1,961 x 1073 y /11.31* 
a E 1KQ Z-90* 
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35. Ly: 
úl KEN Za Z; =5kQ Z0%,Z, =1kQ Z —90* 


Zy=Z,+7Z,=5k0- jl k2 
=5.1k2 Z-11.31* 


ly ( 

2 4H 1% 

Ñ po BY _ QO0(V 0”) 
GO TE “ TZ +Z, 53.1k0 Z-11.31" 
+ = 7.843 mA Z11.31* 

(D 
A pe o - 20 
se Z; + Z, 
da E _ (SK2 ZO) mA 20”) 


5.1 k02 Z-11.31* 
1.96 mA Z11.31* 


Iy =1', +1”, = 7.843 mA 11.31% + 1.96 mA 11.312 
= 9.81 mA Z11.31* 


37. 
Z, =3k2 Z0" 
Z, = 4k2 0" 
EJ. 
E 
I=1,+Lb,I, = => = oc 
Z 21 Z; 
E E ¡ ¡ 
L= 2. Lol bb= 2 % =E + 
AZ 12 AZ az 
+ 21 Z 
I= E. ña 1 
21 Z,Z, 
md E - A%Z21 _ (204 k2 406 k02 Z0%(Q mA 0") 
0%" ZA21Z, > ——C3KA+211KA ZO) 


Em, = Ep. = 5.25 V L0* 


SC Z, Z; 21 Se 
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SC Z, + Z, Z, SC 
L. + ZL, + 
E ES SI, - E ,2£:*£, 
Z; Z, 21 Z, T 
1. = 2 mA 20 —0.792mA Z0* 
ES Z, Z¿+Z, 4k2 _ 7k0 
AZ “Z 21k82  3Kk0 
Iy = 0.792 mA 0" 
E o 
Zy = -%£ = H2PVL£0 -663k2 20 


LL. 0.792 mA ZO” 


39. a. 
Z, =32+342,Z, = -j6 2 
Zip = Z,11Z, 
= 598 153.13" ]6 02 Z-9 
= 8.322 Z -3.18* 
Z, = 8.32 2 13.18” = 8.31 2 — ¡0.462 2 


ZE 
L) + £; 
(6 2 Z-90%1(120 V Z0*) 


3.61 Q L-33.69* 
= 199.45 V Z£-36.31* 


En, = 


y = Zip = Z, (1, 
=50 253.132 2 Zo” 
10 2 253.13" 
2+3 +4 
_ 102 453.13" 
ET 
10 2 453.13 
6.403 Z38.66" 
1.562 2 Z 14.47" 
Zi = 1.562 A Z 14.47" 
= 1.512 2 + j0.39 Q 
Z, = 1.512 2 — 50.39 2 


En, _S IZ, l L)) 
= (2A £30%(1.562 2 214.47") 
= 3.124 V_ 44.47" 


mex AR. 43120 
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41. 


43. 


45. 


47. 


(Odd) 


l.= 


ELO” _ 1V Zo" 
R¡Z0”  1Kk2 ZO” 


= 1mA ZO” 


Zi = 40kQ 40" 


Ey, = (0 D(40 kQ2 0%) = (501(1 mA Z0%(40kQ Z0”) = 2000 V Z0” 


P 


max — 


2 

E 2 

Mm OK? _20w 
IR 440 KO) 


From +16, Zy, = 90, E,, = 12 V + 24 V 0” 


Lp = 


Vap = 


Em (12 VW? (es vy 


or En, = E + V, * = 26.833 V 


z 
Em _ (06.833 VY _ 20 w 


dp. = IM . (6.833 Vy 
Sl Eme 7 ER TAG) 


Zyy = 2k8 20" [12k2 Z -90* = 1 k2 — jl kQ 


Ry = ¡R7 + (Xm + XLoad)” 
= V(1 k0)? + (-1 k2 + 2 k0? 
= va k0) + (1 k0)? 


= 1.414 k0Q 


Ray = Rem + Rioa)/2 = (1 KN + 1.414 k0)/2 = 1.207 kQ 


2 
Pa, = 7 GO VY  0518 w 
mex GR (1.207 Kd) 
(4 kQ LO")/(4 mA 20% _ ¿333 ma 700 8 
4k0 +8k0 A , 
LB k2 L0*) = 10.67 V Z0* 
Vo 
b 
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49. 


220 


Z' =Z,|Z, = Qk2 20%] (4kQ 490% = 1.79kQ 26.57" 


I, = 


= 51.54 mA Z 14.04? 


L" + £; 


= 25.77 mA Z 104.04” 


100 V ZO? 
Ll, = == =SOmA ZO” 
1” ZRI ZO E 
1 - 30v Zo' 
2 “4KQ Z90 
= 12.5 mA Z-90? 

L; .. 2 kQ ZO? 
Z, = 4k2 Z90* 
Z, = 4kQ Z-—90* 

If =1, - L = (S0mA 0” — 12.5 mA Z-90%) = 50 mA + 12.5 mA 

Zi _ (1.79k2 426.57"151.54 mA 14.04%) 
1.6kQ + 30.8 k2 - ¡4 kQ 
CHAPTER 18 


CHAPTER 18 (Even) 


$2 E, =20V Z0%, Z,=40 +30 =5 236.87" 
d Z,=12 0" 

En) p= E _-_ vr" 

- Z,+Z, 402+339+10 

3.43 A Z -30.96* 


” E _  120vV o” 
Z¡ +Z, 5.83 2 30.96" 


= 20.58 A Z£ -30.96* 
I: 
EZ za 


a _ (12 ZO*0.5 A 460%) 
Za + Zi 3.830 230.96 
= 0.0858 A 429.04" 


1 =1 - 1-1" 
= (3.43 A Z-30.96”) — (20.58 A Z —30.96”) — (0.0858 A / 29.04”) 
= 17.20 A Z149.30* or 17.20 A Z -—30.70" y 
b E: 
Z,=30 19%,Z,=7N Z-90* 
E = 10 V Z90? 
Z, =6N L-90,Z,=42 Z0* 
Z' = Z,l(Z, + Zy) 
= 32 90" (4 2 — jó 0) 
= 3(0 290” [17.21 Q Z -56.31” 
= 4.33 Q 470.56? 
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Z'E 
Vis 
1 Z' de L, 
_ (4,33 2 270.56”)(10 V 90%) 
(1.44 Q + 4.08 0) - 70 


43.3 V 160.56” 
= A = 13.28 V 224.31” 
3.26 L£-63.75* cid 


mp - Vi _ 13.28 V 224.31" 


Zi 30290” — 
4.43 A 134.312 


I: 
Z" = Zz + Z,[Z, 
= -j60 +32 ¿90 [1702 Z-90* 
= —j6 2 + 5.25 190" 
= —j6 Q + 5.25 0 
= —j0.75 Q = 0.75 Q 4 -—90* 
_£i — (402 Z0%0.6A Z120%) _ 24A Z120* 
CDR: O ES AED l 
Z, + Z 4 0 -30.75 2 4.07 Z -10.62 
= 0.59 A 4130.62” 
y -=_%b _ (12 Z-90%)0.59 A 4130.62 _ 4.13 A Z40.62* 
Ll, + £; $70 +33 2 4 Z-90 


= 1.03 A 130.62? 


I” — I” (direction of I”) 

4.43 A Z 134.31” — 1.03 A Z130.62* 

= (-3.09 A + 13.17 A) — (-0.67 A + j0.78 A) = -2.92A + 2.39 A 
= 3.40 A Z135.36* 


(6 2 ¿0530 
62+32-y12 
_ (62 ZO)4A 0%) 
 9Q-j1Q 
24 A ZO” 
9.055 Z -6.34* 
= 2.65 A 16.340 
Vo = 1X¿ = (2.65 A 16.341 2 Z 90%) = 2.65 V Z -83.66* 
= 12 V + 2.65 V 1 83.66" 
Ue = 12 V + 3.747 sin(wt — 83.66) 


I. = 
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Z, = 20k92 Z0* 
Z, = 10k0 Z90* 
I = 2 mA Z0? 
E =10V ZO” 


p= AH - Q0k0 ZON1ODQ mA 40” 


= 0.179 A Z 26.57" 
Dd 20 kQ + j10 kQ 


Ñ E _  10V ZO 
Z, + Z,  22.36k0 226.57" 


= 0.447 mA Z -26.57* 
I” — I” (direction of 1”) 


178.55 mA Z-26.57" 


8. 
Z, = 20k2 Z0* 
Z, = S5kQ + j5k0 
Z h o o 
p= 4D) _ Q0k0 ZO"1001 mA 0% _ 723.45 mA Z-1131> 
Z;, + 2, 20 kQ +5 kQ + ¡5 kQ 
pr HY  _ (20110 V 0”) 
L+Z 25495k0 Z11.31" 
= 7.845 mA /-—11.31* 
I, = I' — IT” (direction of 1”) 
= 78.45 mA Z-11.31% — 7.845 mA Z-11.31* 
= 70.61 mA Z-—11.31" 
10. 
Z, =2k2 Z0* 
Z, =5k2 ZO" 
V Z 
KVL: V,-20V-V=0 5=>_L:1=2V ov= Tr 
Z, Z, 21 
V, = 21 V 
(Even) 


179 mA Z-26.57” — 0.447 mA Z -26.57" 
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V = 15Z, = [I, — 1JZ, 
Z 
MS => 1,2, a IZ, 


21 
121 
I 2 : 2 = 1,2, 
andr= % m= KR 40% ma 40% _ 0981 ma Zo" 
L 20 V + V=21 V 
21 Y 1 
A E A = V q an En 
Z; 21 
Z 
= 1 I” 
21 Z, 
I”=L-L=I “1 pr 
— Y s”*=2 > Z, 
J”|1 al I 
+ == 
21Z, R 
] o 
p=__2  = _2mA20 _1963mA Zo" 
Z, 1. 2K0 
DITA 216 K0) 
I =1' + 1” = 0.981 mA Z0” + 1.963 mA ZO” 
= 2.944 mA Z0' 
12. a. Lp: 


Z, =30 Z0%,Z,=42 Z90* 
E = 100 V ZO” 
Zi = Z,[Z, = (32 Zo? l4 2 4902) 
= 2.4 1 L36.87” = 1.92 2 + ¡1.44 2 


LE _ (42 Z90%(100 V 0") 
Za AZ 5 0 253.13" 
= 80 V 236.87" 


e] 
S 
| 
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Za + Z,[Z, 

+j6 kQ + (2k2 Z0*3kQ Z-—90*) 
+j6kQ + 1.664 kQ Z —33.69* 

+j6 kQ + 1.385 kQ2 —j0.923 kQ 
1.385 kQ + j5.077 k22 

5.263 kQ2 474.741? 


LE _(3k2 Z-9(Q0 V 0) 


L, + £; 2 kQ - ¡3 kQ 
60 V Z-90? 
= == 16.639 V / -—33.69* 
3.606 Z-56.31* 
14 a 
Z; = 1092 Z0%,Z, =80 Z90* 


8 (0 -90* 


= Z3 + Z,[Z, 

—j8 2 + 102 Zo* ls a Z90* 
—j8 Q + 6.247 2 151.342 
—j8 Q + 3.902 N + ¡4.878 Q 
3.902 1 — 3.122 0 

= 4.997 2 / —38.663" 


N 
= 
| 


E”, : Superposition: 
(E) Er. - (62 Z90%(120 V 0”) 
de 100 +80 — 
960 V 90? 


12.806 38.66" 
74.965 V 51.34? 


E 
Sl 
| 


= Vz, + Vz 
IZ, + KZ, [1Z,) 
1(Z; + 2,2) 
= (0.5 A 460%(-j8 2 + 102 Zo" [8 2 90%) 
= (0.5 A Z60%1(—j8 Q + 3.902 (2 + ¡4.878 0) 
(0.5 A Z60*)1(3.902 Q — ¡3.122 Q) 
(0.5 A Z60%)1(4.997 2 Z —38.663") 
= 2.499 V 21.337" 
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E => E", + E" n 
= 74.965 V 51.34” + 2.449 V 21.337" 
= (46.83 V + ¡58.538 V) + (2.328 V + ¡0.909 V) 
= 49.158 V + ¡59.447 V = 77.139 V 250.412" 
b. Ly: 


Ln Zp =Z=102 — j10 2 = 14.142 2 Z-45" 


= 20 V 240" — IZ 

= 20 V 140” — (0.6A 190%)(14.1422 Z-45") 
= 20 V 440 — 8.485 V 45" 

= (15.321 V + ¡12.856 V) — (6 V + j6 V) 

= 9.321 V + ¡6.856 V 

= 11.571 V 236.336" 


16. d. Z q: 


Zi = Zp, + Zp, =62+30=90 


DC: 


Ez, = IZg, = (4 A ZO)62 L0*) =24 V ZO" 


En, a 12 V + 24 V ZO?” 
(DC) (AC) 
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b. DC: V¿=12V 
Am ZE 

Le + Le, 
_ (12 Z-90%)1(24 V 0”) 
SAN E: ETE E: NN 

24 VLZ-90* 
9.055 Z -6.34* 
Vo = 2.65 V Ll —83.66* 


12 V+ 2.65 V Z-83.66* 
12 V + 3.747 sin(wt — 83.667) 


UC 


18. 
Z, = 10k9 Zo* 
Z, = 10k2 Zo” 
Z, =1k2 Z-—90* 
Zr = Z3 + Z, IZ, = 5k0 — ¡1 k2 = 5.1k2 Z-—11.31* 
2,20 Y) (10k2 Z0%Q0)V 
: R | AA EIA RA il [| 
E A AA 10 k2 + 10 k2 
20. Lp: 
a | 
Zi =Z, = 20k2 0” 
b 
= —(100)2 mA Z0%Q0kQ Z0”) 
= -4kV Z0* 
E: 
* Er, — E" + E” 
E-," E = 10 V Z0* = -—4kV 0” + 10V Zo” 
- = —3990 V ZO” 
22. Lp: 


Z, = 20k2 0” 
Z, =5k0 0” 


E Zip = Z¡ + Z, = 25k0 20" 
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= pV — (MDZ) 
= (20)1(10 V 20%) — (10011 mA Z053(Q0kQ Z0) 
= —1800 V Z0" 


E” L=21V  Z¡=5k00' 

Y = 1,Z, = (1 mA LONS kQ Z09) 
=5V ZO” 

“Th => 21(5 V 09) 


E 
IN 
Se 


Y = LZ; 
= (2mA Z059(8kQ 0”) 
= 10 V Zo0” 
E”,, = E”y, = 21 V = 210 V ZO" 


IL, =T',, +1", =3mA ZO" 
Eo. = Ep. + E”, = 315 V Z0* = Ey, 


Zim = 2% = 2222 =105k98 Z0* 
MT. 3mA ZO” 
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26. a. From Problem 12(a): Zy = Zyp, = 1.92 Q + 1.44 2 = 2.42 36.87" 


ll E 
Z, =32 Z0%,Z,=42 490” 


+ 
E _ 100 V Zo” 

E (5) 2 REE 

E v e "WN TZ "3020" 


= 33,33A 0" 


b. From Problem 12(b): Zy = Z,, = 5.263 kQ 474.741? = 1.385 k2 + j6.923 kQ 
Iy: 


| 2 Z, =2kQ L0%,Z, =3k0 Z-90* 
Z, = 6k0.190* 


ES po Zy = Zi + Z,| 


Z; 
=2k0 + 3k02 Z -9"ll6kg2 90 
=2 kN + 6k2 Z —-90* 
= 2 kQ — j6 k2 
= 6.325 k0 Z —71.565* 


 E_ 20 V 0* 
ZA 6325 KO Z-11.365" 

= 3.162 mA 71.565" 

Lals _ (3k02 Z-90%)13.162mA 271.565") 
Z+Z — — — J3KA+j6kQ 
9.486 mA Z-18.435* 


ARE ZN 3.162 mA Z —108.435 


28. a. From Problem 14(a): Zy = Zy, = 4.997 Q / -—38.663" 


Iy:  Superposition: Zy =Z, + Z IZ, 
=1002 +82 90" 82 Z-90* 


=100+ LLL 


E, (SS) 2, E, = very large impedance 


with Vz = Vz, = E, = 120 V ZO” 


' E. _ 120V Zo” 
IS IR OS 


ISA 90? 
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(D 
LL -0 


3 
7, | 2 
ON 
2, KA) ||", =1=05A L60* 


+JISA+ OSA 60? = +j15 A + 0.25 A + j0.433 A 
0.25 A + ¡15.433 A = 15.435 A Z89.072* 


Ly == Uso + se 


b. From Problem 14(b): Ly = Zi, = 10 % — j10 Q = 14.142 Q Z -—45* 


I' Iy = I' — 1 


= PVD _-0.6A 290" 
14.142 0 Z-45" 

= 1.414 A 185" — ¡0.6 A 

= 0.123 A + ¡1.409 A — jO.6 A 

= 0.123 A + 30.809 A 


= 0.818 A Z81.355* 


30. a. Note Problem 153(a): Ly = Ly, = 49 290" 


Iy: 
DC e 


E Ze 
+ 
(0) 2 [Lo Z,=62-322 


Z, = 42 190" 


E, '10V Zo* 


Le=>==* _—>.=25A £-90" 
“ Z 4229 
4 Vv 4 V 
Iy= — +2.5A Z-90% (dc: E», = / = ——-(0 0) = 4 
b. 
Zy = 490 Z90* 
Z, =892 L0* 
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00-80 “08 
as obtained in Problem 1 


AC: 
_ £MD) _ (42 19502.5A L-90%) 
Ly + Z, +j4 0+80 
10 V Zo" 


— => = .1 A .. > o btai ed 1 bl 15 
8.944 0 726.565" 1.118 A Z-26.565* as obtained in Problem 


lgg =0.5A + 1.118 A Z -—26.565" 
(de) (ac) 
32. a. Note Problem 17(a): Ly = Li, = 4.472 kQ Z 26.565” 
Using the same source conversion: E, = 50 V ZO” 
Defining E7 = E, + E =5350V Z0” +20V Z0* =70V ZO” 


£; e 10 kQ ZO” 
Z, = 5 kN — ¡SkQ = 7.071 k0 Z-45* 


Er  70vV Zo” 
I = A A 7 A Z 0? 
“TZ, TOKOZO ” 


I, = I.. sol TmA Z0* 


ZN _ (4.472 k0 Z-26.565%1(7 mA 0”) 


bh 1= NN - (4/2 kg £-26.565(7 mA 0”) 
ZN + Z, 4472 KO Z-26.565" + 5 kQ Z90* 
_ 31.30 mA Z-26.565" _ 31.30 mA L-26.565" 
DIO 7 E 7 
= 31.30 mA £-26.565% _ 626 mA 263.435" as obtained in Problem 17. 
5 Z36.87" 
34. Zy: Z, = 40k2 L0",Z, =0.2kM Z-90* 


Z, =5k2 Z0* 


Zy = Za [| (Z, + Z,) 
=5k2 Z0*]||(40 kQ — j0.2 kQ) 
= 4.44 k2 / —0.031* 


(Even) 
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ny - 21000 D 
N se ZL + 
_ (40 k2 ZO*(100 D 


40 kQ Z -0.286* 
100 1 40.286” 


Z; = 20k0 0%, Z, =5k0 Zo” 
V=10V Z0% y = 20,h = 100 
I =1mA Z0” 


Ly = Z, + Z, = 25Kk0Q Z 0” 


mo - Z,(hD) 
se Z, +Z, pl Za 
(20 k2 ZO*:AD 
20kQ2 ZO" +5k02 ZO” 


= 80 mA Z0? 
1” = pV z (2010 V Z09) 
NS ARA 25 k 
= 8 mA Z0” 


38. 
E 
== 21 L => == L, 
£L; 
L, 
EL l1+212| =21ZL 
£; 
232 
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_ 21Zb _ 215k2 0%Q mA 0") 
E E ETT 
A zo 


tx] 
| 


; 2 k9 Zo” 
E, = E,. = 3.925 V Z0* 


20Vx-V..V=0 
and I,, = L = Iy=2mA Z0* 


E 3.925 V 0” 
Zy= A = 222 Y£" = 1.9625 k0 
N "TI. "2mA ZO” 
4. a 
Z, =42 19,Z,=102 ZO" 
Z,=50 Z-90,Z,¿=62N Z-90* 
E = 60 V 60" 
Zim = Zy + Za | (Z, + Z) = -j6 2 + (52 Z-909|(10 2 + j4 2) 
= 2.475 Q — 4.754 9 
= 11.035 Q Z -—77.03* 
Z, = 11.035 2 Z77.03* 
0 Z¿(E) 
sy = 
L3 + £, +2, 
_ (5 Z-90%)1(60 V 60") 
-jS Q + j4 Q + 10 Q 
= 29.85 V / -—24.29" 
Pmnax = Ejp/4Ry, = (29.85 V)?/4(2.475 0) = 90 W 
b. 


Z; =30+j40 =5(0 253.13" 
—j8 Q 
Z¿ = 120 +99 


Zim = Z, + Z,[Z, = -j8 2 + (52 253.139] (15 2 436.877) 
= 5.11 2 Z -64.30* = 2.475 Q — j5.143 Q 
Z, = 5.712 264.30” = 2.475 2 + 55.143 0 
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42. a. 
b. 
4 a 
b. 
46. a. 
b. 


234 


168.97 V Z112.53* 


Ez, = E, — Vz, = 200 V 190” — 168.97 V 1112.53" = 78,24 V 234.16" 
= El J4Ry, = (78.24 V)?/4(2.475 2) = 618.33 W 


Pax 
Zi = 4 2 290" (Problem 15(a)) 
L; 4 kQ A —90* 


2 


Since load purely reactive P,,,, undefined (P.... = == , Ri” =02) 
Th 


Problem 17(a): 
Li. = 4.472 kQ L-26.565” = 4kQ — 72 kQ 


Z, = 4k2 +2 k2 
Ez, = 31.31 V Z-26.565" 


Pu. = En J4R y, = (31.31 V)?/4(4 kQ) = 61.27 mW 


Lp: X=. tit __ 
Cc RAÁFC  2x(10 kHz)(3.98 nF) 
= 4 k0 
E X, e a = 21 (10 kHz)(31.8 mH) 
| Z, =1k2 Z0%,Z, =2k0 90” 
Z, = 4k2 Z-90” 
Zr, = Z,11Z, = QkR 290% /(|(4kQ Z-—90%) =4k2 290%, Z, = 4k02 Z-—90* 
c= > =4x0,C=-L=___ Lo _ -39nF 
2rfC 2rfX7  2*(10 kHz)X(4 k(1) 


Rip =0%..R, =0%2 


Undefined since Pmax = Ez /4Ron and Ry, = 02 
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48. a. 12k0 


1) 
4kQ 
b. 7 
E 
12kQ 12k0T + 
4] e 6kQ 
AAA 


(Even) 


— GKk0+6K0 


4 kK0(E) 
4 kQ + 12 kQ 
SV Z0” 


a ¿00 V Z0*) 


5 vo _ A 
2 = 0.833 mA Z0 


o ¿00 V 20”) 


10 V ZO” 


= 10 VW 40" - 0.833 mA 0" 


12 k0 
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